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ͦAbstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296 S127networks. Data was further analyzed by Ingenuity Pathways Analysis to
construct molecular functional networks and signaling pathways to dissect
pathways regulated by exercise. One-way ANOVA and a post hoc Tukey
test were used for statistical analysis.
Results. Treadmill walking immediately following initiation of MIA (1 day
post-MIA induction) demonstrated a signiﬁcant prevention of MIA
progression. However, the efﬁcacy of this intervention was signiﬁcantly
reduced when implemented on knees showing close to Grade I or greater
cartilage damage. On the contrary, TW accelerated damage in the knees
with close to Grade II cartilage pathologies. Transcriptome-wide gene
expression analysis revealed that exercise intervention started 1-day post-
MIA inception signiﬁcantly suppressed signaling networks that inhibit
matrix synthesis. In parallel, TW upregulated gene networks associated
with matrix synthesis. However, TW intervention following Grade I
damage was less effective in preventing cartilage damage and regulating
matrix synthesis. Interestingly, Asporin and networks associatedwith TGF-
b expression and signaling were the major gene products that were
regulated by TW to control matrix synthesis (Aggrecan, Collagen type II,
Matrilin, FRZB, Col 9A2 and Col9A3) and prevent cartilage damage as
evident by microscopic grading of cartilage.
ĂConclusions. The ﬁndings demonstrate that Asporin might be one of the
critical genes controlled by TW, that in turn controls expression of TGF-
b family of molecules, essential for cartilage matrix synthesis. The ﬁndings
underscore the importance of physiotherapies by showing suppression of
Asporin, an OA susceptibility gene by TW. Nevertheless, the extent of
cartilage damage at the initiation of physiotherapy is an important
determinant for the effectiveness of TW.
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ESTIMATION OF CHONDROITIN SULFATE AS A BIOMARKER IN
ARTICULAR CARTILAGE FOR TREATMENT OF OSTEOARTHRITIS
THROUGH ORAL DIACEREIN LOADED LIPID NANOPARTICLES IN RAT
MODEL
S. Singh, III 1, A. Jain, Jr. 1, S.K. Mishra, Jr. 1, S. Singh, II 2, R. Singh, II 3. 1Dept.
of Pharmaceutics, Inst. of Technology,Banaras Hindu Univ., Varanasi, UttarPradesh, India; 2Dept. of Orthopedics, Inst. of Med. Sci.,Banaras Hindu
Univ., Varanasi, Uttar Pradesh, India; 3Dept. of Anatomy, Inst. of Med.
Sci.,Banaras Hindu Univ., Varanasi, Uttar Pradesh, India
Purpose: Osteoarthritis (OA) is a disease which affects joints causing
changes to joint structures speciﬁcally the cartilage. Current treatment
recommendations for OA are intended to provide patient with symptom-
atic relief. Diacerein is novel chondroprotective /connective tissue structure
modifying agent intended for the treatment of OA. Diacerein hydrolyses
into its active metabolite rhein. It selectively inhibits the synthesis of
interleukin- 1(IL-1) and down regulates the production of nitrous oxide
(NO), which are the agents responsible for the cartilage degeneration.
Nanotechnology is continuously providing new strategies to expand the
opportunity for drug delivery. Inside it, solid lipid nanoparticles (SLNs)
enhances lymphatic transport of drugs, reduces hepatic ﬁrst pass metab-
olism and improves bioavailability. Chondroitin sulfate is a kind of
glycosaminoglycan found in the extracellular matrix of the cartilage. Soft-
ening and erosion of cartilage the characteristic early lesions of OA occur in
sites of decreased chondroitin sulfate concentration. Considering all these
attributes, Diacerein loaded SLNs were prepared and thereafter it was
indirectly targeted to joint cartilage using chondroitin sulfate as carrier. On
these accounts, in the present study chondroitin sulfate was estimated in
OA experimental rat model after oral administration of two different
formulation of diacerein and compared with control.
Methods:Adult wistar rats (20020g) were divided in three different
groups (n¼8) for the study. Prior approval from institutional Animal Ethics
committee of Banaras Hindu University, Varanasi, India was taken. The
three groups were treated orally with 0.2% sodium CMC suspension of pure
drug (group 1), prepared SLNs without & with chondroitin sulfate (group 2
& 3) respectively. OA was induced chemically in the right knee of animals
using 2mg/joint intra-articular injection of sodium iodoacetae before
treatment. Treatment was started after 21 days of intra-articular injection.
Left knee of all animals were used as control. After four weeks of treatment
all animals were sacriﬁced and articular cartilage was obtained from the
knee at autopsy using a scalpel blade to cut as deeply as possible without
removing underlying bone. Samples were removed from the posterior
surface of the patella or from the condyles and patellar groove of the
femur. Ethanol fractions were prepared from cartilage samples
digestion in phosphate buffer pH 7 containing trypsin for 16 to 20 hrs at 37
[[Unsupported Character - ]]C and then homogenized for 1-2 minute. Insoluble
debris was removed by brief centrifugation. Supernatant was brought to
40%, 50% & 80% ethanol respectively by addition of ethanol and aqueous
20% potassium acetate solution. At each step supernatant was allowed to
stand overnight at 4 [[Unsupported Character - ]]C and centrifuged. All precipi-
tates were pooled, dissolved in water and were used for determination of
chondroitin sulfate. Before treatment 6 animals (2 animals / group) were
considered for arthritic control. Chondroitin sulfate was indirectly esti-
mated by decreased in absorbance of methylene blue on complexation
with chondroitin sulfate using spectrophotometry.
Results:Chondroitin sulfate concentration in articular cartilage of Normal
control, arthritic control, group1, group 2 and group 3 were found to be
12.434.3, 5.532.6, 6.512.5, 7.52.2 and 8.872.2 mg/mg wet weight of
cartilage respectively. All the values were average of six.
Conclusions: It was revealed from the study that chondroprotective
activity of diacerein can be enhanced by administration of drug in the form
of SLN and it can be further improved by delivering it with chondroitin
sulfate as carrier.ͦCartilage repair
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PREVENTION AND REPAIR OF CARTILAGE DEGENERATION BY A NOVEL
SMALL THIENOINDAZOLE-DERIVATIVE COMPOUND
F. Yano 1, Y. Hosaka 1, A. Fukai 1, T. Saito 1, H. Hojo 1, S. Ohba 1, H.
Kawaguchi 1, U.-I. Chung 1,2. 1 Sch. of Med., Univ. of Tokyo, Tokyo, Japan;
2 Sch. of Engineering, Univ. of Tokyo, Tokyo, Japan
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S128Purpose: Currently, there is no disease-modifying OA drug (DMOAD). We
have conceived that a strategy that achieves cartilage repair as well as
delays or stops OA progression may provide a better therapeutic solution.
Here we attempted to identify a new DMOAD candidate effective for both
repairing cartilage by promoting chondrogenic differentiation and halting
OA progression by suppressing aberrant hypertrophy. Then, we tested its
efﬁcacy as a DMOAD by injecting intraarticularly into mouse OA model
both at the onset of the model (preventionmodel) and at 4 weeks after the
onset (repair model). We further investigated the mechanism of the drug
action using in vitro and in vivo assays to investigate its molecular target.
Methods: We recently discovered a small thienoindazole-derivative
compound TD-198946 (TD), enhancing chondrogenic differentiation
without promoting hypertrophy using an efﬁcient monitoring system
expressing green ﬂuorescent protein under the control of type II collagen
promoter fused with four repeats of a Sox9 enhancer (COL2-GFP). Chon-
drogenic differentiation was assessed by real-time RT-PCR for Col2a1,
aggrecan, and Col10a1, Toluidine blue and Alcian blue stainings, and
quantitative GAG assay in immature mesenchymal C3H10T1/2 cells or
cultures of mouse primary chondrocytes. We injected TD intraarticulaly,
either immediately (prevention model) or 4 weeks (repair model) after OA
model surgery inmice. Knee joints were harvested at 8weeks after surgery
to examine the effects of TD on OA cartilage phenotypes using histology
and OARSI scores. The downstream molecules were screened by a micro-
array analysis using C3H10T1/2 cells. The COL2 promoter activity was
determined using HuH-7 cells transfected with a luciferase-reporter gene
construct containing the COL2 promoter above, and the speciﬁc binding to
the identiﬁed region was veriﬁed by electrophoretic mobility shift assay
(EMSA) and chromatin immunoprecipitation (ChIP). For functional anal-
yses, we performed adenoviral overexpression of the gene or the small
interfering RNA in C3H10T1/2 cells and primary chondrocytes, and
compared the chondrogenic differentiation as described above with
respective empty-vector controls. Finally, we analyzed molecular target
protein levels in OA human and mouse cartilage samples by
immunohistochemistry.
Results: TD was conﬁrmed to enhance chondrogenic differentiation but
not to promote hypertrophy. Intraartiluar TD treatment increased
proteoglycan abundance and decelerated articular cartilage degeneration,
and resulted in signiﬁcantly lower OARSI scores compared with saline
treatment in both of prevention and repair model. Themicroarray proﬁling
revealed that Runx1 was most strongly induced by TD among a set of the
196 transcription-related genes associated with the Gene Ontology term,
Multicellular organismal development. Deletion, mutagenesis, and
tandem-repeat analyses of the luciferase assay identiﬁed the core
responsive element of Runx1 in the COL2 promoter to be between the -293
and -288 bp region containing a putative Runx-binding motif. EMSA and
ChIP assays conﬁrmed the speciﬁc binding of Runx1 to this region.
Chondrogenic differentiation of C3H10T1/2 cells was enhanced by the
Runx1 overexpression without promoting hypertrophy in primary chon-
drocytes, simulating of the effect of TD treatment. Gene-silencing of Runx1
suppressed TD's effects on chondrogenic differentiation. Finally, in OA
human and mouse cartilage samples, Runx1 expression was suppressed,
and type10 collagen expression was overexpressed. Intraartiluar TD
treatment restored these protein expressions in mouse OA model. Overall,
these data suggest that TD's action is mediated by Runx1 in articular
chondrocytes.
Conclusions: These preclinical ﬁndings provide proof-of-concept for the
use of a novel small compound TD to treat OA.
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PROPERTIES AND USEFULNESS OF AGGREGATES OF SYNOVIAL
MESENCHYMAL STEM CELLS AS A SOURCE FOR CARTILAGE
REGENERATION
S. Suzuki, I. Sekiya, K. Tsuji, T. Muneta. Tokyo Med. and Dental Univ., Tokyo,
Japan
Purpose: Transplantation of mesenchymal stem cells (MSCs) derived from
synovium is a promising therapy for cartilage regeneration. For clinicalapplication, improvement of handling operation, enhancement of chon-
drogenic potential, and increase of MSCs adhesion efﬁciency are needed to
achieve a more successful cartilage regeneration with limited number of
MSCs without scaffold. The use of aggregated MSCs may be one of the
solutions. Here, we investigated the handling, properties, and effectiveness
of aggregated MSCs for cartilage regeneration.
Methods: Synovial MSCs. Human synovium was harvested from donors
during ACL reconstruction surgery. Rabbit synovium was harvested from
the knee joint. After collagenase digestion, nucleated cells were
expanded, and colony forming cells were harvested. Preparation of
aggregates of MSCs. 2.5105 synovial MSCs suspended in 35ml of culture
medium were aggregated using the hanging drop technique. Microarray
analysis. Total RNA was extracted from human synovial MSCs in
a monolayer culture, aggregates of human synovial MSCs cultured for 3
days. In vitro chondrogenic differentiation assay. 2.5  105 human syno-
vial MSCs cultured as monolayer were pelleted by trypsinization and
centrifugation. The pellets or aggregate of human synovial MSCs cultured
for 3 days in hanging drop were cultured in 400ml chondrogenic medium.
The medium was changed every 3-4 days for 21 days. Transplantation of
aggregates of synovial MSCs in rabbits. Osteochondral defects (55 mm
wide, 1.5 mm deep) were created in the femoral groove, and 5, 10, 20, 40,
80 aggregates of autologous synovial MSCs were transplanted to the
defect. MSCs labeled with DiI and MSCs derived from GFP rabbit were
also used. The cartilage was evaluated at 1 day, 2, 4, 12 weeks after the
operation (n ¼ 5). Statistical analysis. To assess differences, the Kruskal-
Wallis test and the Steel test were used. A P value of < 0.05 was
considered statistically signiﬁcant.
Results: Aggregates of MSCs cultured for three days became visible,
approximately 1mm in diameter, and solid and durable by manipulation,
and most of the cells were viable. Microarray analysis revealed upregula-
tion of chondrogenesis-related genes (SOX5, -6, -9, and BMP2) and anti-
inﬂammatory (TSG-6, and STC-1) genes in aggregates of MSCs. In vitro
studies showed higher amounts of cartilage matrix synthesis in pellets
derived from aggregates of MSCs compared to pellets derived from MSCs
cultured in a monolayer. In in vivo studies in rabbits, aggregates of MSCs
could adhere promptly on the osteochondral defects by surface tension,
and stay without any loss. Transplantation of aggregates of MSCs at rela-
tively low density achieved successful cartilage regeneration. Contrary to
our expectation, transplantation of aggregates of MSCs at high density
failed to regenerate cartilage due to apoptosis and nutrient deprivation of
aggregates of MSCs.
Conclusions: Aggregated synovial MSCs were a useful source for cartilage
regeneration considering such factors as easy preparation, higher chon-
drogenic potential, and efﬁcient attachment.
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SURGICAL IMPACTION AND INTRA-ARTICULAR ENVIRONMENT
PREDETERMINE SURVIVAL AND METABOLISM OF OSTEOCHONDRAL
ALLOGRAFTS
S. Gitelis, R. Olewinski, S. Kirk, A. Hakimiyan, L. Rappoport, C. Pacione,
B. Cole, M. Wimmer, S. Chubinskaya. Rush Univ. Med. Ctr., Chicago, IL, USA
Purpose: The purpose of this continuing study was to compare cellular
responses of cartilage from fresh (FOC) and refrigerated osteochondral
(ROC) allografts under the conditions mimicking intra-articular environ-
ment combined with surgically relevant impaction.
Methods: FOCs were obtained within 24 hours of death through the Gift of
Hope Organ & Tissue Donor Network (IL); ROCs were received from Joint
Restoration Foundation after 14-28 days refrigerated storage. 8mm
osteochondral plugs harvested from twelve ROC and six FOC were tapped
10 times with a peak force of 75N mimicking surgical insertion technique.
Samples were then cultured for up to 14 days in media containing 10% fetal
bovine serum and divided into the following treatment groups: 1) Non-
impacted control (serum only), 2) impacted non-treated control (serum
only), 3) impacted IL-1b (0.1ng/ml), 4) impacted IL-1b (0.1ng/ml) + IL-6
(3ng/ml), 5) impacted IL-1b (10ng/ml). IL-6 soluble receptor (5ng/ml) was
added to all cultures containing IL-6. The concentration of cytokines was
